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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell system 
preventing anode-cathode differential pressure in the fuel cell 
from increasing in a transitional time, till the air flow toward a 
cathode inlet side of the fuel cell reaches a target air flow and 
solving the time delay till the air pressure in a cathode inlet side 
reaches a target air pressure, and to provide its control method. *£M3ki i. 
SOLUTION: When the air flow Q toward the cathode inlet side 
and the air pressure P are controlled to the target air flow QT 
and the target air pressure PT in change in the generated 
energy of the fuel cell, the air pressure P is successively 
controlled to the target air pressure PT corresponding to the 
air flow Q gradually changing toward the target air flow QT, in 
the transitional time when the air flow Q reaches the target air 
flow QT. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A fuel cell and the supercharger which feeds air to the cathode entrance side of a fuel cell, The 
back pressure of the air discharged from the cathode outlet side of a fuel cell A controllable back-pressure 
control valve, The flow rate sensor which detects the air flow rate to said cathode entrance side, and an air 
control-of-flow means to control the air flow rate to said cathode entrance side by controlling the rotational 
speed of said supercharger to the target air flow rate according to the amount of target generations of 
electrical energy of a fuel cell, In the fuel cell system equipped with a pneumatic-control means to control 
the pneumatic pressure of said cathode entrance side by controlling whenever [ valve-opening / of said back- 
pressure control valve ] to the target pneumatic pressure according to said target air flow rate In the transient 
from which said air flow rate changes gradually toward a target air flow rate with change of said amount of 
target generations of electrical energy The fuel cell system characterized by establishing the transient space- 
time atmospheric-pressure control means which controls said pneumatic pressure to target pneumatic 
pressure serially by controlling sequentially whenever [ valve-opening / of said back-pressure control valve ] 
corresponding to change of the air flow rate serially detected by said flow rate sensor. 

[Claim 2] It is the fuel cell system characterized by being the ftiel cell system indicated by claim 1 , and said 
transient space-time atmospheric-pressure control means controlling sequentially whenever [ valve- 
opening / of said back-pressure control valve ] according to the air flow rate serially detected by said flow 
rate sensor, and said target pneumatic pressure. 

[Claim 3] It is the fuel cell system characterized by being the fuel cell system indicated by claim 1 or claim 
2, and said transient space-time atmospheric-pressure control means continuing actuation until said air flow 
rate reaches a target air flow rate. 

[Claim 4] The control approach of the fuel cell system which is the control approach of the fuel cell system 
which controls the amount of generations of electrical energy of a fuel cell by controlling the flow rate and 
the pressure of air fed to the cathode entrance side of a fuel cell to a target air flow rate and target pneumatic 
pressure, and is characterized by to control said pneumatic pressure to target pneumatic pressure serially 
corresponding to the air flow rate which changes gradually to the transient from which said air flow rate 
changes gradually toward a target air flow rate with change of the amount of generations of electrical energy 
of a fuel cell. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel cell system which raised the engine performance in 
the transient at the time of making the amount of generations of electrical energy fluctuate in detail, and its 
control approach about the fuel cell system generated by the chemical reaction of hydrogen and oxygen, and 
its control approach. 
[0002] 

[Description of the Prior Art] In recent years, various kinds of electric vehicles in which it changes to the 
conventional engine and a drive motor is carried are developed. Development of the fuel cell powered 
vehicle which carries the hydrogen ion exchange membrane type fuel cell (henceforth a PEM mold fuel cell 
or a fuel cell) called for short PEMFC (Proton Exchange Membrane Fuel Cell) as a power source of a drive 
motor as one of this kind of the electric vehicles is furthered quickly. 

[0003] Said PEM mold fuel cell is constituted as a stack of the structure which carried out the laminating of 
many eels which are generation-of-electrical-energy units. Said each eel has the structure which put the film 
and electrode zygote called MEA (Membrane Electrode Assembly) for short between the anode side 
separator which has a hydrogen supply way, and the cathode side separator which has an oxygen supply 
way. The laminating of an anode lateral electrode catalyst bed and the gaseous diffusion layer is carried out 
to one side of the hydrogen ion exchange film of the solid-state polymeric materials called PEM (Proton 
Exchange Membrane) for short one by one, the laminating of a cathode lateral electrode catalyst bed and the 
gaseous diffusion layer is carried out one by one, and this MEA is constituted by other one side of said PEM 
(hydrogen ion exchange film). 

[0004] In this kind of PEM mold fuel cell, if hydrogen gas circulates said hydrogen supply way toward an 
anode outlet side from an anode entrance side and the air containing oxygen circulates said oxygen supply 
way toward a cathode outlet side from a cathode entrance side, the electromotive force each eel of whose is 
about IV will be generated by a hydrogen ion's penetrating PEM (hydrogen ion exchange film) of MEA of a 
damp or wet condition from the anode side of each eel, and moving to a cathode side. In the PEM mold fuel 
cell which has such a generation-of-electrical-energy mechanism, in order to supply air and hydrogen gas 
continuously and to make a generation of electrical energy continue, the air supply system which feeds air 
with a supercharger is attached to a cathode entrance side, and the air excretory system which has for 
example, a back-pressure control valve is attached to the cathode outlet side. Moreover, the hydrogen gas 
supply system which supplies hydrogen gas by the ejector is attached to the anode entrance side. 
[0005] In the fuel cell system by which the air supply system, the air excretory system, and the hydrogen gas 
supply system were attached to the fuel cell as mentioned above, increase and decrease of the amount of 
generations of electrical energy (a generation-of-electrical-energy current or generated output) of control are 
carried out by carrying out increase and decrease of the rotational speed of a supercharger of control, and 
fluctuating the air flow rate to a cathode entrance side. Since there is a possibility that said PEM (hydrogen 
ion exchange film which consists of solid-state polymeric materials) which constitutes MEA may be 
damaged when the electrode differential pressure of the hydrogen gas pressure and pneumatic pressure 
which act on said both sides of MEA in a fuel cell becomes large in that case, the hydrogen gas pressure of 
an anode entrance side and the pneumatic pressure of a cathode entrance side are usually controlled, 
respectively so that said electrode differential pressure becomes in an allowed value. That is, in the 
conventional fuel cell system, while the rotational speed of the supercharger of said air supply system is 
controlled by desired value so that the air flow rate to a cathode entrance side turns into a target air flow 
rate, whenever [ valve-opening / of the back-pressure control valve of said air excretory system ] is 
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controlled by desired value so that the pneumatic pressure of a cathode entrance side turns into target 

pneumatic pressure. 

[0006] 

[Problem(s) to be Solved by the Invention] By the way, time amount until the rotational speed of said 
supercharger reaches desired value and whenever [ valve-opening / of said back-pressure control valve ] 
reaches desired value compared with time amount until the air flow rate to a cathode entrance side turns into 
a target air flow rate is short in each stage. Nevertheless, in the conventional fuel cell system, whenever 
[ valve-opening / of a back-pressure control valve ] is rapidly controlled to desired value to become the 
target pneumatic pressure corresponding to a target air flow rate. For example, whenever [ back-pressure 
control valve-opening ], as shown in drawing 5 , in case air flow Q is increased to predetermined target air 
flow Q T, gamma is rapidly controlled to the desired value corresponding to target air flow Q T so that a 
broken line shows. For this reason, in a transient until air flow Q reaches target air flow Q T, a back- 
pressure control valve will open to an excess previously to whenever [ valve-opening / of the desired value 
corresponding to the amount QT of target airstream ON ], and will miss the pneumatic pressure P of the air 
fed by the supercharger to a cathode entrance side to the downstream of a back-pressure control valve. 
Consequently, once the pneumatic pressure P of a cathode entrance side falls, it turns into the target 
pneumatic pressure PT, and the behavior that the pressure buildup is overdue is shown. In addition, in case 
air flow Q is decreased to predetermined target air flow Q T, once pneumatic pressure P rises in a transient 
until air flow Q reaches target air flow Q T, it becomes the target pneumatic pressure PT, and the behavior 
that the pressure drop is overdue is shown. 

[0007] Thus, in the conventional fuel cell system, since it sets to the transient at the time of making the air 
flow rate to a cathode entrance side fluctuate to a target air flow rate according to the change in the amount 
of generations of electrical energy and the pneumatic pressure of a cathode entrance side once falls or rises, 
there is a problem that the electrode differential pressure in a fuel cell (differential pressure by the side of 
the anode impressed to PEM of MEA and a cathode) increases. Moreover, by the time the pneumatic 
pressure of a cathode entrance side turns into target pneumatic pressure, there will be time delay, and there 
is a problem that responsibility is bad. 

[0008] Then, this invention makes it a technical problem to offer the fuel cell system which can cancel time 
delay until it can prevent the rise of the electrode differential pressure in a fuel cell and the pneumatic 
pressure of a cathode entrance side turns into target pneumatic pressure, and its control approach in a 
transient until the air flow rate to a cathode entrance side reaches a target air flow rate. 
[0009] 

[Means for Solving the Problem] As a means to solve the aforementioned technical problem, the fuel cell 
system concerning this invention A fuel cell and the supercharger which feeds air to the cathode entrance 
side of a fuel cell, The back pressure of the air discharged from the cathode outlet side of a fuel cell A 
controllable back-pressure control valve, The flow rate sensor which detects the air flow rate to said cathode 
entrance side, and an air control-of-flow means to control the air flow rate to said cathode entrance side by 
controlling the rotational speed of said supercharger to the target air flow rate according to the amount of 
target generations of electrical energy of a fuel cell, In the fuel cell system equipped with a pneumatic- 
control means to control the pneumatic pressure of said cathode entrance side by controlling whenever 
[ valve-opening / of said back-pressure control valve ] to the target pneumatic pressure according to said 
target air flow rate In the transient from which said air flow rate changes gradually toward a target air flow 
rate with change of said amount of target generations of electrical energy It is characterized by establishing 
the transient space-time atmospheric-pressure control means which controls said pneumatic pressure to 
target pneumatic pressure serially by controlling sequentially whenever [ valve-opening / of said back- 
pressure control valve ] corresponding to change of the air flow rate serially detected by said flow rate 
sensor. 

[0010] In the transient from which the air flow rate to the cathode entrance side of a fuel cell changes 
gradually toward a target air flow rate with change of said amount of target generations of electrical energy, 
said transient space-time atmospheric-pressure control means controls the pneumatic pressure of a cathode 
entrance side by the fuel cell system concerning this invention to target pneumatic pressure serially 
corresponding to change of the air flow rate to the cathode entrance side serially detected by said flow rate 
sensor. For this reason, while the rise of the electrode differential pressure in a fuel cell is prevented 
beforehand, time delay until the pneumatic pressure of a cathode entrance side turns into target pneumatic 
pressure is canceled. 

[001 1] In the fuel cell system of this invention, said transient space- time atmospheric-pressure control 
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means continues actuation until the air flow rate to a cathode entrance side reaches a target air flow rate. In 
this case, a transient space-time atmospheric-pressure control means controls sequentially whenever [ valve- 
opening / of said back-pressure control valve ] by technique, such as map retrieval, corresponding to the air 
flow rate serially detected by said flow rate sensor, and the target pneumatic pressure according to said 
target air flow rate. 

[0012] Moreover, the control approach of the fuel cell system concerning this invention as a means to solve 
the aforementioned technical problem It is the control approach of the fuel cell system which controls the 
amount of generations of electrical energy of a fuel cell by controlling the flow rate and pressure of air 
which are fed to the cathode entrance side of a fuel cell to a target air flow rate and target pneumatic 
pressure. It is characterized by controlling said pneumatic pressure to target pneumatic pressure serially 
corresponding to the air flow rate which changes gradually at the transient from which said air flow rate 
changes gradually toward a target air flow rate with change of the amount of generations of electrical energy 
of a fuel cell. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the fuel cell system applied to this 
invention with reference to a drawing and its control approach is explained. In the drawing to refer to, the 
block diagram of the drive system of the car containing the fuel cell system by which drawing 1 was carried 
in the car as 1 operation gestalt, the functional block diagram of the control system of the fuel cell system 
which drawing 2 requires for 1 operation gestalt, and drawing 3 are the diagrams showing the relation of the 
target air flow rate and target pneumatic pressure in the fuel cell system concerning 1 operation gestalt. 
[0014] In explaining the fuel cell system concerning 1 operation gestalt, drawing 1 explains first the 
structure of the drive system of a car which carried this fuel cell system. This car is the so-called fuel cell 
electric vehicle, and the fuel cell (FC) 3 is carried as a power source of the drive motor (EVM) 2 which 
carries out the rotation drive of the driving wheel 1 . The circuitry of this fuel cell (FC) 3 is carried out so 
that electric power may be supplied to the drive unit (PDU) 5 and a dc-battery 6 through the high-pressure 
distributor (DC/DC) 4. And circuitry is carried out so that this drive unit 5 may drive at least drive-motor 7F 
of said drive motor (EVM) 2 and supercharger (S/C) 7B which carries out a postscript. 
[0015] Said fuel cell (FC) 3 is a PEM mold fuel cell of the structure where the laminating of the eel of a 
large number which are generation-of-electrical-energy units was carried out. The air supply system 7 which 
supplies air (oxygen) to a cathode entrance side, and the air excretory system 8 which discharges air from a 
cathode outlet side are attached to this fuel cell (FC) 3. Moreover, the hydrogen gas supply system 9 which 
supplies hydrogen gas to an anode entrance side is attached to this fuel cell (FC) 3. 

[0016] Air cleaner (A/C) 7 A, supercharger (S/C) 7B, and intercooler (H/E) 7C are arranged in the air supply 
system 7 of said fuel cell (FC) 3 toward the downstream from the upstream, and ~ this — air supply — a 
system - seven - **** - a supercharger (S/C) - seven -- B - the upstream - setting - a fuel cell — (— FC 
— ) — three — a cathode — an entrance side — air — flow Q — detecting — a flow rate sensor — seven — D — a 
fuel cell — (— FC — ) — three — a cathode ~ an inlet port — the neighborhood — setting — pneumatic pressure 
— P — detecting — a pressure sensor — seven ~ E — preparing — having — ****. 

[0017] Said air cleaner (A/C) 7A may be the thing of what kind of format, as long as it has the filtering 
function of inflow air. Intake silencers, such as a resonator, may be arranged in the upstream of this air 
cleaner (A/C) 7A. 

[0018] Said supercharger (S/C) 7B has the rotational-speed range of 0 - 12000rpm, and can change air flow 
Q linearly according to rotational speed. When the rotation drive of this supercharger (S/C) 7B is carried out 
by the drive current of the predetermined dee tee ratio to which said drive-motor 7F are supplied from said 
drive unit (PDU) 5, rotational speed is controlled by the rate of change of 12000 rpm/sec by adjustable. 
[0019] Said intercooler (H/E) 7C is constituted possible [ heat exchange ] between the cooling-fluid-flow 
systems which cool the cooling-fluid-flow system 2 which is not illustrated, i.e., said drive motor, (EVM), a 
fuel cell (FC) 3, the high-pressure distributor (DC/DC) 4, the drive unit (PDU) 5, and drive-motor 7F. 
[0020] As said flow rate sensor 7D, the air flow meter of various formats, such as a vane type, a Karman's 
vortex type, and a heat ray type, can be used. Moreover, as said pressure-sensor 7E, the thing of proper 
formats, such as a semiconductor pressure sensor, can be used. 

[0021] Moreover, back-pressure control valve 8 A for controlling the pneumatic pressure P of the cathode 
entrance side of a fuel cell (FC) 3 is interposed in the air excretory system 8 of said fuel cell (FC) 3. valve 
flow coefficient (Capacity of Valve) value of this back-pressure control valve 8A is about 8.5, and the 
closing motion rate of a valve is 8000 deg/sec extent. And as for this back-pressure control valve 8A, 
whenever [ valve-opening ] is controlled by the period in every 10ms. 
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[0022] On the other hand, hydrogen tank 9A, pressure-control-valve 9B, and ejector 9C are arranged by the 
hydrogen gas supply system 9 of a fuel cell (FC) 3 toward the downstream from the upstream. In addition, 
the hydrogen gas discharged from an anode outlet side, without being used for a generation of electrical 
energy is constituted so that it may flow back to said ejector 9C. 

[0023] Here, the fuel cell system concerning 1 operation gestalt inputted the detecting signal at least, 
respectively from said flow rate sensor 7D, pressure-sensor 7E, and the accelerator sensor 10 that carries out 
a postscript, and is equipped with the control unit 1 1 which outputs a control signal to the drive unit (PDU) 
5, back-pressure control valve 8A, and pressure-control-valve 9B, respectively. This control unit 1 1 Said 
flow rate sensor 7D, pressure-sensor 7E, the accelerator sensor 10, back-pressure control valve 8 A, 
Input/output interface I/O between pressure-control-valve 9B etc., said flow rate sensor 7D, Others [ A/D 
converter / which changes into a digital signal the analog signal inputted from pressure-sensor 7E and the 
accelerator sensor 10 ], ROM which has memorized various kinds of data and programs (Read Only 
Memory), It has as hardware RAM (Random Access Memory) which stores various kinds of data etc. 
temporarily, CPU (Central ProcessingUnit) which performs various kinds of data processing. 
[0024] In said control unit 1 1 , as a software configuration which controls a fuel cell system An air control- 
of-flow means to control the air flow Q to the cathode entrance side of a fuel cell (FC) 3 by controlling the 
rotational speed of said supercharger (S/C) 7B to the target air flow rate according to the amount of target 
generations of electrical energy of a fiiel cell (FC) 3, A pneumatic-control means to control the pneumatic 
pressure P of said cathode entrance side to the target pneumatic pressure according to said target air flow 
rate is constituted by controlling whenever [ valve-opening / of said back-pressure control valve 8 A ]. 
Moreover, the hydrogen-gas-pressure control means which controls the hydrogen gas pressure of said anode 
entrance side to the target hydrogen gas pressure according to said target pneumatic pressure is constituted 
by controlling whenever [ valve-opening / of said pressure-control- valve 9B ]. And in the transient from 
which said air flow Q changes gradually toward a target air flow rate especially with change of said amount 
of target generations of electrical energy, the transient space-time atmospheric-pressure control means 
which controls said pneumatic pressure P to target pneumatic pressure serially is constituted by controlling 
sequentially whenever [ valve-opening / of said back-pressure control valve 8 A ] corresponding to change of 
the air flow Q serially detected by said flow rate sensor 7D. 

[0025] In order to attain each function of said air control-of-flow means, a pneumatic-control means, a 
hydrogen-gas-pressure control means, and a transient space-time atmospheric-pressure control means, said 
control device 1 1 is equipped with each functional block as shown in drawing 2 . That is, it has amount 
setting section of target generations of electrical energy 1 1 A, target air-flow-rate setting section 1 IB, air- 
flow-rate feedback control section 1 1C, and drive motor control signal output part 1 ID as a block which 
attains the function of an air control-of-flow means. Moreover, it has [ whenever / target pneumatic pressure 
setting section 1 IE, pneumatic pressure feedback control section 1 IF, and back-pressure control valve- 
opening ] control signal output section 1 IK as a block which attains the function of a pneumatic-control 
means whenever [ directions section 1 1G, input change-over section 1 1 J, and valve-opening ]. And it has 
[ whenever / said target pneumatic pressure setting section 1 IE, input change-over section 1 1 J, and valve- 
opening ] setting section 1 1H whenever [ back-pressure control valve-opening ] with control signal output 
section 1 IK as a block which attains the function of a transient space-time atmospheric-pressure control 
means. In addition, it has pressure-control-valve opening setting section 1 1L and pressure-control- valve 
opening control signal output section 1 1 M as a block which attains the function of a hydrogen-gas-pressure 
control means. 

[0026] Explanation of each functional block of said control device 1 1 inputs the accelerator include-angle 
signal alpha from the accelerator sensor 10 into amount setting section of target generations of electrical 
energy 1 1 A. This accelerator sensor 10 consists of a potentiometer, and the treading-in include angle of the 
accelerator pedal (illustration abbreviation) according to the load effect of a fuel cell powered vehicle is 
detected as an accelerator include angle alpha. And the analog signal of the accelerator include angle alpha 
which this accelerator sensor 10 outputs is changed into a digital signal, and is inputted into amount setting 
section of target generations of electrical energy 1 1 A. This amount setting section of target generations of 
electrical energy 1 1 A carries out map retrieval of the amount of target generations of electrical energy 
according to the accelerator include-angle signal alpha, and outputs the signal of that amount IT of target 
generations of electrical energy to target air-flow-rate setting section 1 IB. 

[0027] Target air-flow-rate setting section 1 IB carries out map retrieval of the air flow rate required to attain 
the amount IT of target generations of electrical energy based on the signal of the amount IT of target 
generations of electrical energy inputted from said amount setting section of target generations of electrical 
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energy 1 1 A, and outputs the signal of the target air flow Q T to air-flow-rate feedback control section 1 1C 
and target pneumatic pressure setting section HE. 

[0028] While the signal of target air flow Q T from said target air-flow-rate setting section 1 IB is inputted, 
the analog signal of the air flow Q which said flow rate sensor 7D outputs is changed into a digital signal, 
and is inputted into air-flow-rate feedback control section 1 1C. This air-flow-rate feedback control section 
1 1C outputs the PID-action signal QC for completing that deflection as zero quickly to drive motor control 
signal output part 1 ID by giving each actuation of proportionality (Proportional), an integral (Integral), and 
differential (Differential) to the deflection of the air flow Q to said target air flow Q T. 
[0029] Said drive motor control signal output part 1 ID generates the PWM (Pulse Width Modulation) 
control signal QP for controlling by Pulse Density Modulation the current passed to drive-motor 7F based 
on said PID-action signal QC, and outputs this to the drive unit (PDU) 5. 

[0030] Said drive unit (PDU) 5 carries out the rotation drive of drive-motor 7F according to a predetermined 
polarity and the drive current of a duty ratio by carrying out the switching drive of the bridge circuit of the 
power FET (Field Effect Transistor) which is not illustrated based on the PWM control signal QP from drive 
motor control signal output part 1 ID. That is, the rotation drive of drive-motor 7F is carried out so that 
supercharger (S/C) 7B may attain target air flow Q T. In addition, based on the signal of the accelerator 
include angle alpha of the accelerator sensor 10, although detailed explanation is omitted, said drive unit 
(PDU) 5 is constituted so that the rotation drive of the drive motor (EVM) 2 may be carried out according to 
the drive current of a predetermined dee tee ratio. 

[003 1] Target pneumatic pressure setting section 1 IE carries out map retrieval of the pneumatic pressure 
required to attain target air flow Q T with reference to the map of the property shown in drawing 3 based on 
the signal of target air flow Q T from said target air-flow-rate setting section 1 IB in the range of the CV 
value of said back-pressure control valve 8A. And the signal of the searched target pneumatic pressure PT is 
outputted to setting section 1 1H and pressure-control- valve opening setting section 1 1L whenever 
[ pneumatic pressure feedback control section 1 IF and back-pressure control valve-opening ]. 
[0032] While the signal of the target pneumatic pressure PT from said target pneumatic pressure setting 
section 1 IE is inputted, the analog signal of the pneumatic pressure P which said pressure-sensor 7E outputs 
is changed into a digital signal, and is inputted into pneumatic pressure feedback control section 1 IF. These 
pneumatic pressure feedback control section 1 IF output the PID-action signal PC for completing that 
deflection as zero quickly to directions section 1 1G whenever [ back-pressure control valve-opening ] by 
giving each actuation of proportionality (P), an integral (I), and differential (D) to the deflection of the 
pneumatic pressure P to said target pneumatic pressure PT. 

[0033] Based on said PID-action signal PC, directions section 1 1G carry out map retrieval of whenever 
[ valve-opening / of back-pressure control valve 8 A required to attain the target pneumatic pressure PT 
within the limits of the CV value of back-pressure control valve 8 A ], and output [ whenever / back-pressure 
control valve-opening ] an indication signal beta to input change-over section 1 1 J whenever [ valve- 
opening ]. 

[0034] Whenever [ said back-pressure control valve-opening ], while the signal of the target pneumatic 
pressure PT from target pneumatic pressure setting section 1 IE is inputted, the signal of the air flow Q from 
said flow rate sensor 7D is inputted into setting section 1 1H in a cycle of 10ms. Setting section 1 1H are 
based on the signal of the air flow Q which changes gradually toward the signal of the target pneumatic 
pressure PT, and target air flow Q T whenever [ this back-pressure control valve-opening ]. Map retrieval of 
whenever [ valve-opening / of back-pressure control valve 8 A required within the limits of the CV value of 
back-pressure control valve 8A to attain the target pneumatic pressure PT serially ] is carried out in a cycle 
of 10ms, and it outputs to input change-over section 1 1 J, updating the setting signal gamma in a cycle of 
10ms whenever [ valve-opening ]. 

[0035] While the setting signal gamma is inputted [ whenever / said back-pressure control valve-opening / 
whenever / valve-opening / from directions section 1 1 G / whenever / indication signal beta and said back- 
pressure control valve-opening ] whenever [ from setting section 1 1H / valve-opening ], the signal of the air 
flow Q from said flow rate sensor 7D and the signal of target air flow Q T from said target air-flow-rate 
setting section 1 IB are inputted into input change-over section 1 1 J. To a transient until air flow Q reaches 
target air flow Q T, these input change-over section 1 1 J by the comparison with air flow Q and target air 
flow Q T The setting signal gamma is outputted [ whenever / back-pressure control valve-opening / 
whenever / valve-opening / from setting section 1 1H ] to control signal output section 1 IK whenever 
[ valve-opening ], and an indication signal beta is outputted [ whenever / back-pressure control valve- 
opening / whenever / valve-opening / from directions section 1 1G ] to control signal output section 1 IK 
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whenever [ valve-opening ] in the steady state after air flow Q reached target air flow Q T. 
[0036] Control signal output section 1 IK output [ whenever / said back-pressure control valve-opening / 
whenever / valve-opening / from setting section 1 1 H / whenever / setting signal gamma or back-pressure 
control valve-opening / whenever / valve-opening / from directions section 1 1G ] the predetermined polarity 
for carrying out PWM control of whenever [ valve-opening / of said back-pressure control valve 8 A ], and 
the driving signal Dl of a duty ratio to back-pressure control valve 8 A based on an indication signal beta 
whenever [ valve-opening ]. 

[0037] Based on the target pneumatic pressure PT from said target pneumatic pressure setting section 1 IE, 
pressure-control-valve opening setting section 1 1L carries out map retrieval of the target hydrogen gas 
pressure of a pressure [ a little ] higher than this, carries out map retrieval of whenever [ valve-opening / of 
pressure-control-valve 9B required to attain this target hydrogen gas pressure ] further, and outputs the 
setting signal delta to pressure-control-valve opening control signal output section 1 1M whenever [ that 
valve-opening ]. 

[0038] Pressure-control-valve opening control signal output section 1 1M output the predetermined polarity 
for carrying out PWM control of whenever [ valve-opening / of said pressure-control-valve 9B ], and the 
driving signal D2 of a duty ratio to pressure-control-valve 9B based on the setting signal delta whenever 
[ said valve-opening ]. 

[0039] In the fuel cell system of 1 operation gestalt constituted as mentioned above, if it gets into the 
accelerator pedal which is not illustrated, for example and increase of the amount of generations of electrical 
energy of a fuel cell (FC) 3 is required, the accelerator sensor 10 shown in drawing 1 and drawing 2 will 
output the accelerator opening signal alpha according to the amount of treading in of an accelerator pedal to 
a control unit 1 1 . And this control device 1 1 controls the amount of generations of electrical energy of a fuel 
cell (FC) 3 in the amount of target generations of electrical energy by controlling the flow rate and pressure 
of air which are fed to a cathode entrance side with change of the amount of target generations of electrical 
energy of a fuel cell (FC) 3 to target air flow Q T and the target pneumatic pressure PT to be shown in the 
flow chart shown in the functional block diagram shown in drawing 2 , and drawing 4 . The air flow Q to the 
cathode entrance side of a fuel cell (FC) 3 controls the pneumatic pressure P of a cathode entrance side to 
the target pneumatic pressure PT serially corresponding to the air flow Q which changes to the transient 
which changes gradually toward target air flow Q T gradually in that case. 

[0040] In a control unit 11, amount setting section of target generations of electrical energy 1 1 A which 
inputted the accelerator opening signal alpha from the accelerator sensor 10 carries out map retrieval of the 
amount IT of target generations of electrical energy according to the accelerator include-angle signal alpha 
(SI), and outputs the signal to target air-flow-rate setting section 1 IB. Then, map retrieval of the target air 
flow Q T required for target air-flow-rate setting section 1 IB to attain the amount IT of target generations of 
electrical energy is carried out (S2), and the signal of the target air flow Q T is outputted to air-flow-rate 
feedback control section 1 1C and target pneumatic pressure setting section 1 IE. Moreover, flow rate sensor 
7D detects the air flow Q to the cathode entrance side of a fuel cell (FC) 3 (S3), and outputs the signal to 
setting section 1 1H and input change-over section 1 1 J, respectively whenever [ air-flow-rate feedback 
control section 1 1C and back-pressure control valve-opening ]. 

[0041] Next, air-flow-rate feedback control section 1 1C, drive motor control signal output part 1 ID, and the 
drive unit (PDU) 5 carry out feedback control of the engine speed of supercharger (S/C) 7B so that it may be 
completed as target air flow Q T by the detected actual air flow Q (S4). That is, air-flow-rate feedback 
control section 1 1C which inputted the signal of target air flow Q T and the signal of the air flow Q from 
flow rate sensor 7D outputs the PID-action signal QC for completing quickly the deflection of the amount 
QT of target airstream ON, and the detected amount Q of airstream ON as zero to drive motor control signal 
output part 1 ID. Drive motor control signal output part 1 ID which inputted the PID-action signal QC 
generates the PWM control signal QP based on the PID-action signal QC, and outputs this to the drive unit 
(PDU) 5. And when this drive unit (PDU) 5 carries out the rotation drive of drive-motor 7F according to a 
predetermined polarity and the drive current of a duty ratio based on the PWM control signal QP, as the 
rotational speed of supercharger (S/C) 7B carries out a gradual increase and the amount Q of airstream ON 
which flows into the cathode entrance side of a fuel cell (FC) 3 is shown in drawing 5 , a gradual increase is 
carried out toward the amount QT of target airstream ON. 

[0042] On the other hand, target pneumatic pressure setting section HE which inputted the signal of target 
air-flow-rate setting section 1 1 B to target air flow Q T outputs the signal of the target pneumatic pressure PT 
required to attain target air flow Q T in the range of the CV value of said back-pressure control valve 8A to 
setting section 1 1H and pressure-control-valve opening setting section 1 1L whenever [ pneumatic pressure 
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feedback control section 1 IF and back-pressure control valve-opening ]. 

[0043] Pressure-control-valve opening setting section 1 1L which inputted the signal of said target pneumatic 
pressure PT sets up the target hydrogen gas pressure of a proper pressure [ a little ] higher than the target 
pneumatic pressure PT, and outputs the setting signal delta to pressure-control-valve opening control signal 
output section 1 1M whenever [ valve-opening / of pressure-control-valve 9B required to attain this target 
hydrogen gas pressure ]. And a predetermined polarity for pressure-control-valve opening control signal 
output section 1 1M to carry out PWM control of whenever [ valve-opening / of said pressure-control-valve 
9B ] according to the setting signal delta whenever [ valve-opening ] and the driving signal D2 of a duty 
ratio are outputted to pressure-control-valve 9B. In this way, the pressure of the hydrogen gas supplied to 
the anode entrance side of a fuel cell (FC) 3 is adjusted to a proper pressure [ a little ] higher than said target 
pneumatic pressure PT. 

[0044] Here, in the flow chart of drawing 4 , it is judged based on temporal response deltaQT of temporal 
response deltaalpha of the accelerator opening signal alpha, or target air flow Q T whether the amount IT of 
target generations of electrical energy was changed (S5). When the judgment result of this step S5 is YES, it 
is judged whether it was completed as target air flow Q T by air flow Q (S6). 

[0045] The judgment result of said step S6 is NO, and the pneumatic pressure P of a cathode entrance side is 
serially controlled to the target pneumatic pressure PT corresponding to the air flow Q from which control 
signal output section 1 IK change [ whenever / back-pressure control valve-opening ] to the transient from 
which the air flow Q to the cathode entrance side of a fuel cell (FC) 3 changes gradually toward target air 
flow Q T gradually whenever [ setting section 1 1H, input change-over section 1 1 J, and valve-opening ]. 
Whenever [ back-pressure control valve-opening / which inputted the signal of said target pneumatic 
pressure PT, and the signal of the air flow Q from flow rate sensor 7D ] namely, setting section 1 1H As 
shown in drawing 5 , map retrieval of whenever [ valve-opening / of back-pressure control valve 8 A 
required to attain the target pneumatic pressure PT serially corresponding to the air flow Q which carries out 
a gradual increase toward target air flow Q T ] is carried out (S7), and it outputs to input change-over 
section 1 1 J, updating the setting signal gamma in a cycle of 10ms whenever [ this valve-opening ]. Then, the 
setting signal gamma is outputted [ whenever / valve-opening / which input change-over section 1 1 J 
inputted from setting section 1 1H whenever / back-pressure control valve-opening ] to control signal output 
section 1 IK whenever [ valve-opening ]. By outputting a predetermined polarity for control signal output 
section 1 IK carrying out [ whenever / said valve-opening ] PWM control of whenever [ valve-opening / of 
back-pressure control valve 8 A ] according to the setting signal gamma whenever [ valve-opening ], and the 
driving signal Dl of a duty ratio to back-pressure control valve 8 A, whenever [ valve-opening / of back- 
pressure control valve 8A ] is controlled to gamma (S8). In this case, whenever [ said valve-opening ], in the 
initial stage to which the amount Q of airstream ON begins to rise, the value of the setting signal gamma 
once falls, as shown in drawing 5 , and it is set as a property which increases according to the rise of the 
amount Q of airstream ON after that. For this reason, the pneumatic pressure P of the cathode entrance side 
of a fuel cell (FC) 3 does not once fall like the conventional example shown with a broken line, and carries 
out a gradual increase toward the target pneumatic pressure PT. 

[0046] When the judgment result of step S5 is NO in the flow chart of drawing 4 on the other hand, Or are 
the case where the judgment result of step S6 is YES, and after the actual air flow Q detected by flow rate 
sensor 7D reached target air flow Q T, it sets. Control signal output section 1 IK carry out [ whenever / 
pneumatic pressure feedback control section 1 1 F and back-pressure control valve-opening ] feedback 
control of whenever [ valve-opening / of back-pressure control valve 8 A ] to beta whenever [ directions 
section 1 1G, input change-over section 1 1 J, and valve-opening ] so that it may be completed as the target 
pneumatic pressure PT by the actual pneumatic pressure P detected by pressure-sensor 7E. That is, 
pneumatic pressure feedback control section 1 IF which inputted the signal of the target pneumatic pressure 
PT and the signal of the pneumatic pressure P from pressure-sensor 7E output the PID-action signal PC for 
completing quickly the deflection of the target pneumatic pressure PT and the detected pneumatic pressure P 
as zero to directions section 1 1G whenever [ back-pressure control valve-opening ]. And based on the PID- 
action signal PC, directions section 1 1G carry out map retrieval of whenever [ valve-opening / of back- 
pressure control valve 8A required to attain the target airstream inlet pressure PT ], and output [ whenever / 
back-pressure control valve-opening / which inputted the PID-action signal PC ] an indication signal beta to 
input change-over section 1 1 J whenever [ (S9) and its valve-opening ]. Then, the setting signal beta is 
outputted [ whenever / valve-opening / which input change-over section 1 1 J inputted from directions section 
1 1G whenever / back-pressure control valve-opening ] to control signal output section 1 IK whenever 
[ valve-opening ]. By outputting a predetermined polarity for control signal output section 1 IK carrying out 
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[ whenever / said valve-opening ] PWM control of whenever [ valve-opening / of back-pressure control 
valve 8 A ] according to the setting signal beta whenever [ valve-opening ], and the driving signal Dl of a 
duty ratio to back-pressure control valve 8 A, whenever [ valve-opening / of back-pressure control valve 
8 A ] is controlled to beta (S 1 0). 

[0047] That is, according to the fuel cell system of 1 operation gestalt, in the transient from which the air 
flow Q to the cathode entrance side of a fuel cell (FC) 3 changes gradually toward target air flow Q T, a 
transient space-time atmospheric-pressure control means controls the pneumatic pressure P of a cathode 
entrance side to the target pneumatic pressure PT serially corresponding to change of the air flow Q to the 
cathode entrance side serially detected by flow rate sensor 7D. Therefore, the rise of the electrode 
differential pressure in a fuel cell (FC) 3 can be prevented beforehand, and breakage of PEM (hydrogen ion 
exchange film) which constitutes MEA of a fuel cell (FC) 3 can be prevented certainly. And time delay until 
the pneumatic pressure P of a cathode entrance side turns into the target pneumatic pressure PT can be 
canceled, and the responsibility over the change in the amount of generations of electrical energy of a fuel 
cell (FC) 3 can be raised. 
[0048] 

[Effect of the Invention] As explained above, according to the fuel cell system concerning this invention, in 
the transient from which the air flow rate to the cathode entrance side of a fuel cell changes gradually 
toward a target air flow rate with change of said amount of target generations of electrical energy, a transient 
space-time atmospheric-pressure control means controls the pneumatic pressure of a cathode entrance side 
to target pneumatic pressure serially corresponding to change of the air flow rate to the cathode entrance 
side serially detected by the flow rate sensor. Therefore, the rise of the electrode differential pressure in a 
fuel cell can be prevented beforehand, and breakage of PEM (hydrogen ion exchange film) which 
constitutes MEA of a fuel cell can be prevented certainly. And time delay until the pneumatic pressure of a 
cathode entrance side turns into target pneumatic pressure can be canceled, and the responsibility over the 
change in the amount of generations of electrical energy of a fuel cell can be raised. 

[Translation done.] 
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U (Central Processing Unit) 9^-K!)x7<l:L 

[0 0 2 4] ffilEffl^SSB 1 1 KIL ITOfey^fA 
^Wt5V7h^x7Mi:U, ^f5^jf&« (S/ 
C) 7 BO@<E*a[SrSiJ»-r-6wi:JwJ: VM&Wfo (F 
C) 3(D*y- KAP«l^<0^ft«taQ«r«SJW«?fe (f 

0 3coB«*«a:tcf£:i:^BasseaWwftijw-r-5^ 

«***J«^R£. «rSB1fffi»J«p#8 A<0#BBff*WJ«p 

t^ziria^ atria;*? y - k a p $j(7> £^cee p £ mis g 

WtbttmiSLZtiX^Z* Stz. i»SaJE**JM#9B^># 
J-^bTWIB«IEWJ«#8A<7)#Mff*a»Cfil»-*-6 

[0025] «rga2Sft«*sij»^a, ssuBEteHw^a, 
^^ai iA, sa^flcSR^i ib. ^^s^ 

^ci~6^o 7^<tLT, S«ffi«CJE»Sfl5 1 1 E N 
E7^-hV^7^»l 1 F. *EE*J»#M«S^ffl 

1 1G. A*«I*SB1 1 J, #BBffi»J»«^U^SBl 1 

E. A*«J»ffll 1 J > #HaMWS#m*«EfJ 1 1 Ki: 
*fc, WEEIH«l#MftR£« 1 1 H£<fl;t-0>5 0 4 

ffi*«W#BflSR«SB 1 1 L*5<tt/JE*WJ4»#0Bff 
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[0026] m&ftmmmi i ^.-a-wnB^o ^i:o^ 

SttTa«3B«aKS«l 1 AlCA^StL^o -<oaS 10 
««»K^ffli 1 Ate, T^ir/t^gff^aloCC/ca 

[oo2 7] B«£*«»ttjean i bi*. miebsss 

Bg»SfISl T«r«Ai-6<o^£«/xffi«KA«: 
7^- K'<y*IMWBl 1 C*5J:t/B«2S«flE«:«<fl5 1 

i EKfcHrt-rso 

[0 0 2 8] ^^ffiS^ ^ - F'< y * 1 1CII 20 

tt. «rlEB«S««E*K3eS51 1 B^P>«OB«S«i«« 

cOil^lCttLX, ittfj (Proportional) x (Integr 
al) , (Differential) tD#lbffr£:-£;t-5 C t X 

-6o 30 

[0029] m%mm*r-*mfflm 1 1 di*. 
atria p i Dmmn^Qcizm^^xwm*-* i F\zm-r 
mwL&'i/i'xm&micj: nwt^fcwpwM (Puis 

e Width Modulation) a«HStQPSrttfU C^t^I 
tb^-^/h (PDU) 5ictti^i-5o 
[o o 3 o] m&mWs=*-~v h (pdu) 5i±. igib^e 

^^T[gl^L^tv>;r7_ F ET (Field Effect Transis 

tor) <d7» yvm&**<< r^trmtr+zzb^x 

/C) 7B*5B«ffi«j«ftQTS:igfiRi-SJ: ^^SEflft* 

Wf2S2ib^ = y h (PDU) 512. r*-tr/Hr>"0- 
1 OcDT^ir/u^g a Offers *'fTffi^—* (e 
VM) 2 ^M^co^-f-^^tfc^SgKjm^J: or BIG 

[0031] aasscjEKsaji i Eli. flME@«§g* 



qt^t iSrit-r & <n\z&m t£ m am * *riE« jesij»# 8 a 

09CVffi(O$£llT^y^^-r6 o tit, fcsgLfcg 
ffl£«ffiPTcO«#&£SCEE;7>f- hv<y^lM«»»l 1 

[0 0 3 2] ££UE:7^- SlHWSRl l F(w(i, 

MSB«£«EER3ea51 1 E^e><OB«S»EEPTtO« 
^A^Sft 6 flftSaffi*ir>*7E*stH*i--6 

ffi^ffip^r^o^fi^s^^/Ht^xftsnxA 

UMBB «SSUE P T lcM-tZ>^m.!£ P <OfiSlc*fr LXtfc 

« (p) . a» (i) , (d) wMmta: 
i Dftmt^pc^^ffi^#^ajg^ei5i igcw^ 

[0 0 3 3] «I£8iJ»#MS»^ttl WISP I 

D»fl£«#pci££S, *Ei»#8A(DCVtt<z)»Sl 

fix a tusauE p t zmrfi-r s wz&mftifE. 8 

A(D#BH££^y:/«3RU *^#WLKS**«-J§-/3 «:A 

^«o*sbi i j jrm^j-rso 
[0034] atrSE*jE*j»#BBS»sa5 1 i Him, a 

**tt-5i:*^, ffl(IE8eair^7D^?>^ffi«StaQ 

ffKSSlSl 1 Htt, Si^EPT^If^J:r/II^ 

*IE»JW#8A<OCVfl[<Z)i6Hrt-cea^«EEPT 
*S*a^6^^***ffiWJ»#8 A0)#BBJSS: 1 
0msMr^7«U *<0#BB«H*«#y«:l 
Oms«»|-e3E*rLooA*«J8l«Bl 1 J lctfj;rj-r6 0 
[00 3 5] A2j3J»« 1 1 J fctt. fflE«JEfKHiP#M 
gft^l 1 G^6^#BB«»^«-g-/5*3<fct^fflf8EW£E 
WJ»#BBfi»!^Sl51 lHd^<o#BBffl»S«-^v35 5 A* 
$tv6^^ic. fltrEStft1r^7D^P>^)2S«t«t*QO 

«8K«QTO«»dSA*S*t-5 0 C^A*«0td»l 1 J 

scaESQ a* a wsscatsQ t \zm\m-r s s -eoaawu: 

BH*«H»*#m*a 1 1 Ki^tti^-rso 
[0036] #nsfRWis #ui*» 1 1 Ktt, unfE^m 

*'J»#BBjK»*ttl lH^6<0#M*»3e»#v*fcf4 

ffJ8E s fifEEfpJW#8A(0#|»ff«:PWMftiJffll-r5fc 

/E»#8Airffl^-r-5 0 
[0 0 3 7] JE*»Ji9#BBff 1 1 L tt, JWIE B « 
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6 %i£t> mw&M&mwm-%mt)t® 1 1 Mi^a^i-So 

[0 0 3 8] /E^i^M#PSf|y^f -^-tH^^ 1 1 Mfi, 

f^S £ P wm ffjij ffli-f 5 fc t£>^ (JO £ x ^ - x 
it^aZ»«-^D 2 Srffi**J«# 9 B Ict±i^t5 0 
[0039] £X±<D±? £ ;h,fc-HffiJKffieO*R** io 

*ouas»*»*ftr«»«» (fc) 3 03§ma?>if* 

0 l*3J:t/ia2t^-rr^ir/Hrv^ 

s«*a*»j»36Bi i (-a^-r^o ^it, r<ofty» 

US, H2lCSrf«(B^ciy^BI*5i:WH4lCfl% 

t7o-ft- Mc^rJ: 3fc, (FC) 3(D 

Bfll«l«*o»b«cflioT*y- KAq*ME3iS*i,S 

*J£PTU:«M»+5i*lCJ:!K Jjtftft«j& (FC) 20 
Xtt&SffXttirMfll-*-*. «»m?fi (F 

C) 3<D#y- KAPH^ OS«[SK*Q^SfllS«iKflE 
QTIi|P)oTMB*»bi-Sia«i»^«:. iK&SEfbi-SS 

g^M£EPT{w$yjiiii-r-5o 

[0 0 4 0] fRMHKBl ll£*5^TttU T*iz/Hr>if- 
1 0 ^*f>7^ t;uMSfit a ^A* Ufc @SMf 

»i i A*sr^-fe/uftff«^a^fSi:fe@a»«ft i t 

*r^y^»*L (Si) . *0A««rS«SffftftK£ 

QTSr^y^jRL (S2) % ^©l«S««tQTO 

Wtft (FC) 3<o*y- KAPflj— <OS«SK*Q 
SrlfcfflU (S3) , t<Oj|«a*«i7-f- b''<v* 
tttWtRl 1C «EE»J«#|iBffK«a5 1 1H, A^J^Jft. 

pf5 1 1 j ic*^*Lai*-r*. 
[oo4i] ftii, tomztiftxmn&iBititMQ&nm 

*«HRVl 1C, IB«i*-^«HW«*ttl*«l ID, SS 
ft-a^y h (PDU) 575Si@jte« (S/C) 7B<D\Bfe 
»£:7-<- b*'<vfMffl-r% (S4) o -rfc*>*>, StR 
SSSWfcfi Q T w« #*5 J: tfjfitftir 7 D#*£> gq££C«q 
SQ^ff^-^ A^i L tc^ffim? ^ - K'< ^/ * fSWffi 1 

*$rQc&m®)*-?fflmm^mti%M 1 Dictu^-r^, 

P I Dftmi-^QCSrA^LfcgEtt^-^SiJWW-^ffl^ 
Sffll 1 Dtt, ^OP I Dftmt^QCJCSt^-CPWMSiJ so 



»«*QP*£/«U Cix&SKS&^-y h (PDU) 5 
ICffl^-rSo ^Lt, Cti0SE»^=s/ h (PDU) 5# 
P WM»|jl«lf Q P llSl^tBft*-^ 7 FSrgf&Offi 

ztizxv, msm (s/c) 7 B<Dia\mm&frmfcm 

*U (FC) 3^y- KAQ«J^SEAi-6 

£ftSKAS:QI*. 0a5lc^-rj:9«^"S«3S*«EAaQ 

[oo4 2]-*, b«£««e«rj£sii 1 B^ia 

S ^ffitQT^If ^rA^ L/t S i^^tS 1 IE 

ffi:7-<- K'<**IM»«l l F, #£E»J»#Mff»S« 
1 lH*5J:t/ffi^*J»#BBffKSffil 1 LKW*}-*-*. 
[0 0 4 3] iEI«S8EPT<0»*S:AALfcEA 

M«K$151lLll @SS«EPT<t *)«^Fii5 

«:J£^fN1V#NIAfHflHS-9-UiAflS l 1 Mdtfj^-T 
5 0 fit, flE^WJ«#Hfl[»iJiai«-9-tB*S|5 1 1M## 

nmM (fc) 3cor/- KApfliiwtitif&^ns**^ 

[004 4] Ht\ 04^)7o-ft- H^l^T 

«\ r^-t/uBBffft-^o^ffflWsSfbA *-£tci-£&m& 

»«*QT^«FBBW*<bAQTtc«#, Sl^llIT 
ds*3E*<xfc:**5^stij3e*n<5 (S5), Z.<D*ry 

^S^ffi^BQTtciRAUfeA^^sWJtSixS (S 
6) o 

[0 0 4 5] KUB^^y^S 6^|£e^NOffco 

(fc) 3^y-KAPl^^at 

#ffi»j«i#BflSia:^su i ih. a^«j*«i i j. 
#BHSfRHMHS l 1K^ jWftSC^b-r6Sftat» 
Ql:»BU^y- KAP«J^ffi«UEPS:3S#:effllSft 
/EPT(c^J®-r6o i-ftfc>*>. flffffiS«gg*CIEPT<0(S 
»*J:tf««*^*7D^&Offi««*QO«»*:A* 

l*a**iQTl:(fiiori***t5SS*»lQi:» 

cu@ ^^^be p t fcaftaia-rso^iiftWEEiBi 

1»#8 AW#MS4-7 3 /7 P ^L (S7) , 
KSfitvSrl OmsMtMLooAWMl 1 
]\zttift-tZ 0 Kt>X, A^tftSl 1 J*^/E$«# 
FMS^ffil 1 H^e>Ay3Lfe#HSK:^«-^vS:#BB 

«J1 l K^W/EMW^SA^BBSSrffiE^gflaK^ft 
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^fclcj:'). WBE»jai#8Aa>#BBS*vtc»iJ»i--5 
(S8) 0 Cco*g\ Mia#BB«K^ff-?-vaDffl[li, S 
»8KA*Q*s±*Ltt^5lOJH««flw*5t^-Ctt, 13 5 K 

oX*f*-r£ <t SftWttlcKJESJxXi**, Ztntcft, 
«mm& (FC) 3 0#y-KARfiB<0£«U£Pli, «[ 

[0 0 4 6] — B4 <D7u-^^— Mw*3lr*X, * 

S 6 ^j^^Y E S <^)t& t$>o t, ffi&t^l 
D X-«ttJ * *Lfc*BS<Z>ffi««»Q # S «S«ilttQ T 
9I*LfcKI*i;:*5V*Xtt, ffi*-fe>^7E-C»ttJSixfc 

»/E7>f— hv<s/^*J»ttl 1 F, fEW#iIH^ 

sisi ig. a*«hmbi i j, frmmmmm i 

it6 0 i-ftfc>t>* B«£SffiPT<Ofi*;|o£tfl=E*ir 20 
^1^7 E7^e><0£«JEP *rA2l Lfcffi«EE:7-f — 

hv<s,*1M«flSl 1 Fl*. B«£«UEPTfc«ffl£*tfc 
^EP ^<7>filSS:ifl*^ifo»wiR*S^r-5^:*C)<OP I 
D»ff«»PCS:1IPEE*HiP#BB*»^»l lGl:U*t 
5o tLT, P I Dftmtf PC^L/cfEW# 
iSlt^i lGii. -t^P I Dftf^fS#PC^S#, 

e i^^sae p t &m&-rz <o iCi^B^w £em»# s 

AO#Htt-7y^»«L (S9) . *tf>#Wl£it?jM* 

»fl*A*«»»i i jicawr*-*. ut^x, a*>3j& 

as 1 1 J a*WI£fM»#Bfl*}B**tt nGHA^Lfc* 30 

U #MS»J»fi*W*« 1 1 K*S#JEftl«W#8 AO# 
BHff S:lWE#BBffKSfB ^fl CX P WMfM»-r5fc 

lE*iJ»#8A^a*-r^C^JCJ:?), fE#W#8AW 

#M&.*&\z.»m-rz (sio) . 
[oo4 7] i-ftfc>*>, -^^ffi^Jtsfm^v-^^^ 

(cjiixrf. «Rlsfm?fc (fc) 3My-KAPfll^a 

BSMfci^X* ?5tcSir>^7 Die J: 9S»:tta*tbS^ V 40 
- KAP«^ffl««*QO»kic#(6UX«Wffl« 
ffi«HK*»*s^y- KAoflJ<offi«flEP«:a»:a«S« 
EPTCWf^o t£oX N (FC) 3rttf>ffi 

(FC) 3(DMEAS:««t5PEM OKSR-f 

y— KAPfflJO^«JEP*5a«2gSl[£EPTi:ft5*r-0 
«FBflWaixS:»tH-e#, flft&mftb (FC) 3<7>&mMi<n 
*»:»t6(5*tttfil±^5: fc 5. 
[0 0 4 8] so 
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«s»s»<o^ y- KAP«]^s«aEft^stsffi«i«ts 

<t UjS&tttUSixS^y- KAPl^^lI^fik 

i;:*tts Lxa«*s«E«BH»*a*s* y- kapm^s 
p «offi«3Ej6s assseJE fc ft 5 £ x<&wmitt»rb«:jK 

[HBOfB»ftlKM] 

IB ll *»Wo-JH**Mlfc UX»Mlw*«l**tfc* 

[0 2] -Xlt»IBlc«K5Mm«tt^^7AoamSR<o 

[03] -SIlfc^lBI-WSlftWWMl^^^^lcisJtSB 
«^ftS6«fc BWffllaCEfcoHWSr^-rifcHXfc'S. 
[04] — jl**IB^«5j|»»*»S/^^A<ofWfc*l« 

[0 5] — jiJt^ttjcasKwmft^^^^^isitsa 

[«F**>«W11 

2 : jfefTffl^e— * (E VM) 

3 : JK$HBH& (FC) 

5 : mm=^=-y h (PDU) 
7 : 

7B : mm (S/C) 
7D : gfcSir^ih 
7 E : JE*-fe^* 

7 F : gg®HE— * 

8 : &&L»m* 

8 A : ftlZmW # 

9 : 
9 B : 

I 0 : T^-t/Hr^-tf- 

I I : tmmm 

1 1 A : SflIIBUtt£A 

1 1 B : B«gg««EASK^as 

I 1 C : ^^C?5ftAS^ w - hV< y * M«tt 

I I d : wm*-fmmnt*mi3«& 
1 1 e : gflisMSEAfiEassens 

1 1 F : ffi*«Affi7-f- hV<y^«mi» 

1 1 G : WEEffJ1W#MIA»^» 

1 l H : WE*jW#Dnfttt£» 

1 1 J : A^yomSR 

UK: #isy«ttH^gii 

1 1 L : EEaM1»#MKH:£|f|S 
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